Transformation potential of Ras isoforms correlates with activation of phosphatidylinositol 3-kinase but not ERK.
The Ras oncoproteins activate the Raf-MEK-ERK kinase pathway, which plays an important role in cellular transformation. We observed that H-RasV12 exhibited a higher transforming potential than either K-RasV12 or N-RasV12 in both NIH3T3 fibroblasts and RIE-1 rat epithelial cell cultures. Surprisingly N-Ras and K-Ras were more potent than H-Ras in activation of mitogen-activated protein (MAP) kinase activity and ternary complex factor-dependent transcription. In contrast, H-Ras was more effective in activation of phosphatidylinositol 3-kinase (PI3K) and AKT. Co-expression of constitutively active AKT, a downstream target of PI3K, cooperated with H-RasV12, K-RasV12, or N-RasV12 in transformation. Furthermore co-expression of the constitutively active MEK and AKT resulted in focus formation, while neither active MEK1 nor active AKT alone transformed NIH3T3 cells. Our data demonstrated that the transforming potential of Ras was not directly correlated with the ability of Ras to activate the MAP kinase cascade. In contrast, the ability to activate PI3K and AKT correlated with the ability of Ras to induce cellular transformation, suggesting an important role of PI3K-AKT in cellular transformation. Our data also demonstrated that, under these assay conditions, activation of the MAP kinase cascade was not sufficient to induce NIH3T3 cell transformation.